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(54) ACTIVATION OF PROTEIN 

(57)Abstract: 

PROBLEM TO BE SOLVED: To activate a protein of NT-3 (neurotrophin 3) after expression 
by treating an inclusion body obtained by expressing a protein into a prokaryotic cell host by 
technique of generic engineering under specific conditions. 

SOLUTION: An insoluble and inactive inclusion body obtained by expressing a protein into a ' 
prokaryotic cell host by technique of genetic engineering is ground and solubilized with a 
modifier (e.g. urea) and the modifier is removed and modifying action of a residual modifying 
agent is lost by an acidic solution (pH1-4) such as hydrochloric acid. Further, a 
precipitation-preventing agent (e.g. saccharide) for suppressing insolubilization is added 
thereto and a metal salt such as copper sulfate is added thereto at pH about 4 to 7. 
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1 

SSflHU pH^4&^L7T-&Jg&£m5nT5;i££& 

«£-*-**BJt©Sttfc#S. 

fc75fe. 

[W>£^4] Ktt»ffi©pH*i*9l^:^L.4'r*«>SS# 
2Sfctt3E*©Sttft36ftt. 

7 5 y ®4s £Zttf U v > if U a— ;W©— 
aK±T?**W#Sl> 2> 3tZ.1t\±4fflfc<Dmm&3 20 

ft. 

[«i*«7 3 aaK**s-sia£**?"*KBjrc** 

tt&Kl, 2, 3*fctt4fE«OiSH4{tS!rtt. 
t«^3S8] §Ea»W*«*«H?T**l***l, 

[*9!©#infcBWf] 

[0 0 0 1] 

[»«©«■*-*&*#»] ^asttate^tt^affe^ 30 
3 (NT- 3) sttft-rs^scwi"*. 

[0 0 0 2] 

IRC L.tfLS^n^IfifHfiMtWtt© 
3FS*fcitA*S»rtU JEK»X#:tt*±MlS©Ha 

*5fc#A#©#Jfc«, R3l©l*K:»ife'i"*>lBJJS'*'©* 40 

^m&'&m&z>ife%-r?&z>t:&m2ft%. -en*, *© 
j; ^ &sa«*«ju;r»*© awKtoHT** J: 3 t-r 

•oMiC, -f-n*IMlbJi.r>-t©JStt»k:jeifcl/a:W-n« 
fc&*V>. ii»©*ftfc«tntf. **tt©»A#*Xtt 
SI, ^7=:-?>tt*tt, *fcl4^^*Sig*Tr 

©«*Sfi«f * d ifc J: 0 «tt&5aK«#* £ tlfi 

t**. ±iaaaK©ettfls©«tUTA#fl9K»a5fc© 

$J (^7, ©SfiTFTTfttt*** 50 



#gS¥9- 2 6 2 0 9 3 
2 

X p H * ±» $ -arfc^SK p H £ £ t £ ft* t 

r«^i»tt»'&jiaaaK©^i*fl:*fe («?H¥i-2 

5 7 4 9 1f) , NGP/BDNF7rS'J-*H ! ? 

¥6-3 1 9 5 49t) , «5aWe**ftV»«ftt+Tif 
7=5?>KD*K[. ^I/7ftK©*tt3Wftffi^TNT*5I 

(#S¥6 - 5 0 8 0 3 6^) , /3-N 
G F £ 1/ H y t? 7>K y 7 r - * T? U 7 =J~ > i^f 
(&g?¥6-3 2 7 4 8 9*|) . fcftHtt. 7JV 
# U ttT?*R-f * >#ft~FT' U 7 * -JUx-f >if *fx3 

(J. Biol. Chem. ) 2 5 1 , 6 9 3 4 (1 9 
7 6)) £*i3ltf£>ttS. Lj&>L&**&^S-C, K«TT 
MaSt©£&;|fj££«7ELfc«, ■HfefrS+ttafrTT 

[0 0 0 3] 

— ©F>3, -a-DhD7-f>3 (NT-3) COWT 

-2 0 4 8 9 7-Sf&$8l|k:f2*£$nTV>&. b^Lfc^* 
6, £©#ftftJBV**fcgtt&NT-3ttC<tor*»U 

;MbL^Jl'^n;wt;***-lR»StfcaP E GSSfc&Db 

TU7*-;P5 ; ')'>^-r-&^fe (WO9 5/3 0 6 8 6 

Mir, ft'f--X/\AX^-lI (CHO) ^f, 
X*»tt*te tUTNT - 3*Sat*ilSttaNT 

- 3 ia#6n§ (E P 0 4 9 9 9 3) *«, *S*fflJ8Sffi© 

«tt»«Mre*o, #&nfcsa©«i£i:si&««rc* 

[0 0 0 4] 

^^*«*f^<> K««JS©**jStt*«/Hl"*t* 

*, 3te?»fPtt«*«v»TNT-3*©aajtt** 

settaK:i»jBi*ft5i/3S:«©sttftxafc*v»T. 

(pHl~4, !fiL<IJ2~4) •PjCttJWtSCttffffl 
*WL^:Vi>5g«(Cfll«^Vitt^* (pHl~4©^« 

H<B^4~7, »*t<»5. 5-6. 5lC^SUfc 
ft, CO«ttfi«i:fiViTNT - 3*oiaKoK(*« 

a* Ems*, *v^rtt<t««i:bTifttt«*©*f»* 
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a, (i) ssnftae^i^wwRttiBJftffl^+cR 

fc i 0 ^ft^J ft »* L Kttfg*£KM£& L & o 

tt^K±^JftmJnL, phw 4 &ir>u 7 
srst* * ^ t ft&at-f z>m&wof£mkjj&, ( 2 ) 
*K*t3WBW«iT»s (1) tm<Dmmti5&, o) 

««tr*ae«©sttft*tt, (4) •4«s©ph 

3&«»ia:Vib4Tf*S (1) , (2) *fctt (3) G« 

©Bttfl3*tt, (5) *ttffl3W««afc«y7ne?>t6 
rear** (i) . (2) , (3) (4) mm<D 

^mt^fk, (6) ttJRR±JW**». 

*B1, 2, 3£fctt4tB*©»ttffc#«* (7)16 
**«S-Sie'&*«T*5a»T** (1) > (2) , 20 

(3) ifctt (4) E«©iSttfl5*tt, (8) BBJttf 
#IS**H : f L 7?*« (1) * (2) , (3) S-fctt 

(4) (B«C!)igttft;*«, (9) 
Za-DfD7^>3T^ (8) EtRC9gftfl2*ffi, 

[0005] *»?8ttiiTncoseiifcfeigfflTf#*fe 

Gn?*£*^ NT-3lC5g^bfc^tC+^<0^a^ 
»»Stl6©T, &T> SaHttTNT-3*«l:# 
tfT*#K*K8rr*. NT-3tt, #3im«HT <Ne 
rve Growth Factor) tm— 7 7 5 U — KJRf 30 
§iefT*D, #y — fflt«EJ6fc.fc!> 19 9 0 
d£S?U-~>? (7x?X * P^-X (FEBS Lett. 266, 
187-191 (1990), ^<X>X (Science) 247, 1446-1451 (199 
O).*--^*- (Nature) 344, 339-341 (1990)) £n&»*£ 

mm®^$>z>o NT-3ii mm, mm, &mue<d 
tmnmxs\zm%nmmm<o^m\z a 
i) T*sn**»sw-r*»aT**. 

^V^fetlSlRRlOJIStL/Ttt, Escherichia coli WcJ» 40 
15) , Bacillus subtilis (te^fi) , Serratia marces 
cens (-fe5^7) d^+TfeEscherichi 

«tt*ttK«PDTfr*.«J:^ (#^¥3-2 0 4 8 9 7 

HTS**E #1 ft*T£ c D N A ft#W1~ S55SS^ £ 
*-tt, «Atf, (i) NT-3«£fflft*>&*?-fe> 
yt-RNA (mRNA) £#«IU (ii) toRNA 
*6#*©««DNA (cDNA) ft, *^T?rlftD 
NAft-g-jSU (iii) R«iDNA*77-y*&B 50 



^M^F9 - 2 6 2 0 9 3 
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75* £ K (iv) #e>n&a*«^7T- 

«t57 7-y**^li^5X5 KftiWHU (vi) * 

DiUU (vii) KJD->fl;DNAitl«0-8S 

fc£D»iftTS;ii#«-e*5o NT-3ftn-H"T^m 
RNAH «*0NT-3SfB|!|]|k m*****,?^ 

umnmmm^mMf^uE^^n^zt^^^o n 

T-3«S«JB*6RNA*BHCr**JSfetl/T»4> 7 
7X^>^~>7*~h& ((^x-XA'^W^ 
>(J.M..Chirgwin)6* /W#$*£XHJ — (Bio-chemi 
stry), 18, 5294(1979)) ft&^tf&tl*. COJc^iC 
UT»StlfcmRNAfcl*ffliU iMeMMfcftJBV* 
*t\ «AKWlil(H.0kayaina)6CD^ft t^l-*^- • 
7> K • ^.)Vy- • 7H^"D^- (Molecular and Cell 
ular Biology) (1982)*«krXHft 280(1983)) 

fCfV^cDNA^L^ #6nfccDNA6^5l« 
fca^atf. cDNA^^7 e 7X$FibtH 
fc£;U;E*»fi*#©pBR322 C> f -> (gene),2J>5(l 
977)) ,pBR325 (> ? —>, 4^121 (1978)) ,pUC12 {*? 
— 19^, 259 0982)3 ,pUCl3 19, 259 (198 

2)) , *&SISS*®pUBlI0 (7W*ir5*^ -/W* 
* \J iJ- — ^ • 3 5 :xX 4r— a XBiochemical 
and Biophysical Research Commun i c a t i on) , 1 1 2, 6 78 (1 
983)) fcE1fimiz>nZ>ifi+ WW^^Tfe^Tfe, 

fSirtTttaitjisnsfe^T**!^ vvftift*>/ii> 

S^t^Tf#§. *fccDNAftffl*iitr7r-5?^ 
(Young, R, , and Davis, R. ,)7 P D r << • * 

^ * if • ±->3^-;u • t#t^- • • -tf-rx>x • 

• tf • a.— • XT, • X— (Proc. Natl. Acad. Sci., 
U.S.A.), 80, 1194(1983)) ft f*t*lf6n€>36^ -^<Dffil 

[0 0 0 6] ^5^5 Flca*5iO*ftfcUTtt> /c^: 

T-^-'VX7T-^T(T.Maniatis)e,, ^El^^a 
^— • ^7D— x>^(Molecular Cloning) )VV - 7, 
y*V>#- • HJ- (Cold Spring Harb 

or La-bora tory) , ^239S (1 982) icE*^)*J56a 
^&n«>. Sfc77-^i7^-fccDNAftfi*iitr 
^}itbTt4, fct^_«t^-> (Hyunh,T.Y.)££># 
^ [x^-'X^-X-i7D-x>^,7 y^^x^^Jl- 

7^D— ^(DNA Cloning, A Practical Approach) J_, 
49 (1985)) &l*ifimvf*>tl&. ZOXvlZLXmhnfz 
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75X5 Ktt, aaa«±fct^tfx^xy k7CEsche Dt-^-fiDTttCKiebTRSffl^^^-fell-BCi: 

*. ±Ex3/xUk7«»©«fcLTtt» x^xUkT tUTCDATGftWU £&3' *SBKJafflRH±D H 

• PU (Escherichia coli)K12DHl [rfv-s—VZ/tf ><hbTC7)TAA, TGAtfcliT AG*WbTV>T>b 

• *y • If • tya« • 7*f$- • • x> CftfecDWRBttn H>^WR|»it3 F>HU a 
X(Proc. Natl. Acad. Sci. U. S. A. )60J60(1968)) ,M I^jeSDN AT^y^-^ffl V>T#inrf* £ t t>T£ 
103 t^i/ W^^'75>^X*UiJ— 9 1 , (Nucleic Acids S &fcBEDNAS»aSi3rSttt-tc?>±atlc^D^ 

Research), M09O98D) , J A221 [v^-^P • :*7* -^-fciglW?"*. ^^ttTH ±E<Z)*||MI 

• "E:U^a.y— • /W#n>>— (Journal of Molecular 4*0^5X5 H (#K pBR 3 2 2, pBR 3 2 5, 
Biology)) , 120, 517(1978)) , HB101 [5**-^- 10 pUC12, pUC13) , ft****:/ 9X 5 F 
a-?* ^Bl^a?- ■ A-f :frP>?~41, 459(1969)) ,C6 (#1, PUB110, pTP5,'pCl9 4) S£» 
00 (yx^T-f (Gene t i cs) , 39 , 440 (1 9 54) ) MM2 tf^n^c *aSMTfflV^ ^n^l/P^-^- £ UTtt, 
94 (^^-^•*^« 77^>f-^3>7>F- ae^O»S»rfflV^«S*K»«bT3i«ia:^P*-^ 
;H*x>^7'J >^(Journal of Fermentation and — T*ftfiVMto&£fc<0Tfe -tv*. ^SMESIT -5IR©?S 

Boienginearing)74J7(1992)) &2#«W&tt£. ± i^x^xU*7ISTfe§l^ T7^D^ 

EAf^XKI&iLTtt* fctjttf/WK* •■y-^UX trp^D^- lac^n^- rec 

(Bacillus subtilis)M I 114 (>?—>, 24^255 (198 A/D^^", APL/D^- ^ — , Ipp^P^- 

3)) , 207-21 (^t^-^'W^5Xhy- £>-fc£jS^ SPO 

(Journal of Biochemistry) 95, 87 (1984)) ft:H^Vf6 iyDt-?- SP0 2^P ; t-^-, penP^D 

ti&o 77x$ H7?«±e»K<gai'r«*ffiti/TH, 20 ^-^-s^wtiv^ tot>w-»**«x->xu*7 

fetiiif-f-'V-7r^^(T. Maniatis)£, ^El*-* MfTyD^-^-^T 7 yp^-^-, trp^D^E 

o.^- * i7P-X>^(Molecu3ar Cloning), P-;i/ F • -^-^^APLyD^-T*§Ct^l/ 

X/U >if • A-A- - hU-(Cold Spring Har l> 0 &&\~^>/\>V-vmmh$bSktS7*$>%>. 

bor Laboratory), »249H(1982)^E»©*;^->9A^ ;H£>J:5 fcLTWRSn&NT- 3Sa«CD«jSKy? 

P^-T Kfe*SVitt*;i^->i>A^P5>f F/Ol/tfv^A K^3-Ht^cDNA^Wt§^^-^ViT, 

£P9<HttfeHtf**f&ft*. Sfc7r^'^^ »»«»*t»ifi-r4&. ±Ex^xU *7««ft»JME 

fc>PAy^r--> ? >yj5fe*«^TaiA'r«»Ct* f T# • *:/--tMx>X (Proc. Nat 1. Ac 

NT-3cDNAS*tnNT-3 • cDNA7 ad.Sci.USA) F 69 f 2110(1972)^^— >, 17, 107 (1982) *S 
*75V-\t±ft<ntt1Z£T!ft*CtWa&Z1fi, TtT 30 fcE«©*ttfctSEt?Tf?a:to*l». 

^Si:LTKA-r^Ci: ! bBJ^'r^^o CcoJ^lcLT «»t*5fc:tt* fctTLtf^E l^^- • 7 > F • 5?x* 

^P->f^nfcNT-3 cDNABMWn^7 ^ • ^x*t--Y *y 9 A (Molecular & General Genetic 

09&«pBR322, pl)C12, pl)C13, pUC18, pUC39, s) ,]68JlHl979)&£tEtt©*ftk:«Et>Tffaten 

pUC118,pUCU9^<i:^^P-X>ifUTNT-3 c £ c 5 fcbT, NT-3S3-pncDNAS 

axam-Gilbert)& (Maxam, A. M. and Gilbert, w.,:/n [0 0 0 8) S^XyxUt7If, A^XJUgT 

• f-fX>X • • If • ■ XX • X-(Proc. LT»4*#«Ml*«3iaT»0, *©*fcttK»JMRft# 

Natl. Acad. Sci. , U. S. A. ), 74, 560(1977)) %>Z>Wt*S 40 ©tf l:M6R*iK, *«tt*C9ffi***;f # 

^t^ft (Messing, 3. 6» S£ £ • 7->?X La6Sn&. ^ligtlTH, fct*tf^3-X, x 

. UiJ— ^(Nucleic Acids Research)M09 (1981)) [t +Xh«JX pUWSWBK V3«ftt\ a*SiLT 

•koT&jeU Kft©75/BtE*8iC!)tbK^6NT- &^^.S7>^xr)AtE WttttS* 3->X? 

3cDNA©M&im 8 £U:0J:3fcLT, NT • »J#-, tl^>. ^X^X, 

- 3 ifiRfea - Ht5 c DN AtfUSnS. ffi> A W 5^3 ttffi^^f (DjR«|£/t«#IRttff. « 

[0 0 0 7] ±EO±5KLT^D->ft3ft&NT- « t lT«fc t AiatftAJUv^ A> U h 

3Sa«*3-Kt*cDNA«BWi:i!J*©S*, it^v^*5^Afc£#*tf fift*. 

^^>o ^P-Xb3nfccDNA^6»a*#fcVi«« «»©pHfa»5-8*ta*LV^. X5^xUt7JR>* 
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/$£^&M9igHl U5-<Miller),5>*-:H^:*:/ 

X (Journal of Experiments in Molecular Genetics), 4 
31-433, Cold Spring Harbor Laboratory, New York 19 

V^Dtf;i/-j8-D- 
y**^ Mf5>>5>l* (IPTG) , 3j3— r>HU 

±^XyxUh7lI^, «*ttjl*ft!5-43 , CT 

JSt^JB-rs^, Sia*r^eii:tCctO^S6T^o ABO 
ae«*TSr*IBQBfc56r&fc«>* fcifctf;*:, y>« 

5^9WJy Hk ff* U< 14*98 ^/Uy Ml' 

«tt«l©lME6pHl-4, »*U<»4pH2-4fc* 30 

0. l*;W/y^ WUBTF, BJ*Tt4 0~l. 6^;i// 
U^Wk »£t<<*40. 2^/»J^h;mT*tfi 
pH«l-4, ffSW4 2-4tr-r*fc» 

Kttfl!T*Ktt, tut, mm> d^»®*w& w 

wis <xjummomm»o^irnvhx^ifi, m 

BI*«»t>#*U 0. 0 5-0. 5^;u 

!MfKi:lil/&»iSttft««lt 0-4 0 40 

#£L<«4-1 OTC-rO-3 0 *f£b<tt2 

«*) ) fcajftbfc!3«;V^4«*LJ:5i:-r*IBl««t 

««L/&Oft#3RlCfflV^JSW4, *«**W4jglStt 
ffiffjBrrfi^**, *?£l><t4l-5 0 OmM (iDffi 50 



#SB¥9 - 2 6 2 0 9 3 
8 

L<*4 2 0-1 0 OmM) coy (pH4- 
7) *BMfc^hySA, *BMbAU^A 

«co7;v*y*svittfttt, etas* y>ttft£s>rtTp 

Hfit£4-7, £?£b<*45. 5-6. 5, 

<*46. OfcHST*. CCOWK ^FiSflS, gPt>itl££B£ 

V^4ffi^t)i±rmfiaUTt)J:V^^ ->a«t£fflV>3<9 
«ffftL<, «**H5'-3 0 (W/V) %> J?£L< 
&5-20 (W/V) %T*3o aftlCS-SHS^S* 

j*s*sfc»fcssflrr**wi[»4* ®<b»^tg*#-r^ 

S»^A («K «fc n/WK =i^4r;W co«^ 

HA) i©*T?J;v^ #*L<ttanMiT* nmmt 

5-1 5 /zM> #£b<f4l 0 mM-C*«. ttgttftl* 
*&^>TC0fflflEtt0'-2 SC, #£b<t44-l O^T 
#«r*WW»4 0'-2 0 B> #£L<>42-10 

t d-x (7 7K->7 (ft) ) (rJ:0fT 

[0 0 0 9] 
HCgCfflJ® E. col i§) 

-8 0t:fc*««fiFU&. lOmMEDTA (pH 

7. 0) *fc±E©M#ft»HU&«, «1F*IIJ:0IB 
IS*a»L, (10 f 0 0 0 r pjtk -KrPfl) 
^fT^/to #&nfc^U^ h^BSl OmM ED T A 

(PH7. 0) +fc»»U **?»»ftfrV^lx^hO 
ftf&fioL H«CD»fF6fe5-KIS0igUffV^ PI 

'J7M/4Mgl/5mMmFKl — ^ (pH 

8. 0) T^^^-fXL&a, »4>»lt (1 0 0 0 0 
rpm, iPtffi) ^frofeo ^IC^I^^ h£ 2 OmMi? 
X>l/8Mg$ (pH3. 0) T*#Ufc«, »0» 
HE (1 0 0 0 0 r pm> 1 WIH) ^rfrV^, ±a**» 
fc e #6nfc±S*l^l 0 0mM|W*tttJn^T5« 
tCft^ (pH3. 5) i<«»bfc«, 1 0 OmM 
fW*«r+»«c¥«ft;Lfc-fe77xy^^G-2 577 

ttiCg^U, 4tT2BB»tl/ft. ^T5 0mM'J 
12. 5 (pH6. 8) fejDAT 

5«K#RLpH«*6. 0fcB«Ufctt, SgT4t 
K2BB#«Ufc. »Bft. 1 0 uUmAlZteZ&oiZ 

mmm^m^x^mL, MC4 f cic2BW^fiUT»'tt 

[0 0 10] 
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#*0U (NT — 3 DNA<S>^D-~>£0 
E. coli Y 1 0 9 0 {:th^Ut-7fi*OAg 
t 1 1 cDNA7-f ^7U- (CI on tech L 
aborator ies, I n c , ) %U$ i %k'£'&tc<D 
1®6 XI 0 8 I©77-^N2 CYigift (Mo 1 
ecular Cloning, A Laborato 
ry Manual, Clod Spring Har 
bor Laboratory, 1982 fcffflR) fc* 

©t-fn>R*0. 5M NaOH-1. 5M NaC 
l.OViTfl. 5M NaCl-0. 5M Tr is- 

HC 1 pH8. OfcjfU SS£2XSSC (Mol 
ecular Cloning, A Laborato 
r y Manual MS *!R) fc*U JU£«, 8 0 

TJT?2l$lffitt«bfc. b h j3 N G F (N a 

t u r e) , 3 0 3 , 8 2 1 (1 9 8 3) ) *3-Ht 

^DNA <»0. 3 8kb) £rft^/&U — yZY? 

1t±^ t3>J9tfc:/D — ^ffl^TMo 1 e c u 1 a r 



10 



10 



20 



ratory, 1 9 8 2 KfB«G>*ftfctSoT/W 

C-0. USDSTttlfe^, 6 OTCfcfcl^Tl 
XSSC-0. l%SDSTjitfbfc. ^cfc*-h?y 
t^77^l;J;^T»P->S#fe, 
fcUT»Stlfc£n — >A0GN1 32 l*6EcoR 
ITcDNA^OiBL, y7X5HpUC118 (£ 
aJfi**fttt«D CDE c o R I Wffifcjf At, 75 * 5 

[0 0 11] CfcJMJH0NT-3#S^ 

#*08 1 T# ^n/:7 7Xi FpUNK5 IC#A 2 nx 
Vi^NT-3 cDNAfc«, NT-3©N*S^1 It 
BO^Di>>3«*3-K-r*«*f*ieKS cal»|! 
NT-3O»£aH>©5 0iltTaftfil:Ns i 

I«W#at^ 0 ^^TpUNK5J;0 0. 3kb 
Seal — N a i I K>fr£*]IIU Z.tl\Z.7 #7 * 
GFTE-1 (35mer) , NGFTE-2 (33m 
er) , NGFTE-3 (7mer) , NGFTE-4 

(15mer) £T 4 DN AU #-ifT8»L&<0*« 
RBW^Nd e I amH I TiaSL> 0. 3kb N 



Cloning, 
a 1 , Clod 



A Laboratory Manu 
SpringHarbor Labo 



de 1 -B amH I WrK^mc 



5' 
5 f 



TGCCAGG 3' 
GATCCCTGGCATGCA 3* 



NGFTE- 1 

: 2 ) 
NGFTE- 2 

: 3 ) 
NGFTE- 3 
NGFTE-4 
Pm*% : 4) 

— T7yD^-^t^I^^-pET- 
3C (Rosenberg et al. , > (G 
e n e) , 5 6 , 125 (1987) ) £Nd e I <hB 
amHITttBrU 4. 4kb Ndel-BamHl 
(f)t*«ilfc. ±ET#6ftft4. 4kb Ndel 
-B amH I (fffrtO. 3kb Ndel'-BamHI 
®f>t«:T4DNAU^f— t?T»MLfccO^, Esc he 
richia coli DH1 fc»AU »&n&7 
>CvU >6fttCD^R|g&** (Escherichia 
col i DHl/pENGFTl 0 2 $5&Z$E s c 
her ichia coli DHl/pENGFTl 

0 3) ^6Mlfcy5^5K**n*npENGFT 

1 0 2 i3«fctf pENGFT 1 0 3 t$i£Ltc. 

[0 0 12] ##0)3 (*Mffl©NT-3©4«) 
##^2T#&nfcNT- 3^^^-pENGFT 
1 0 3 43£tf T 7 U V^-ASSS^ ^-pLysSS 
ffll^T, Escherichia coli MM 2 9 4 

(DE3) [Molecular Endocrino 



5' TATGTACGCGGAGCATAAGAGTCACCGAGGGGAGT 3' 3 5 me r (B2 



5' ACTCCCCTCGGTGACTCTTATGCTCCGCGTACA 3' 3 3 m e r (gH 



7m e r 
1 5 m e r 



(IE 



logy, 4, 8 6 9 ( 1 9 9 0)) CD^Kfe^^fr 

JgRClftflcE. coli MM2 9 4 (DE3) / 
pLysS, pENGFT 1 0 3 (IFO 1593 
2, FERM BP- 5 4 8 3) ##0S 
2Tt#e,nfeNT- 3 5gS^£* — PENGFT 1 0 2 
*±l*T 7 U^A^^^-pLys S£/BV> 
*T\ Escherichia coli BL2 1 (D 

40 E 3) (Gene, _5_6, 1 2 5 (1 9 8 7)) OJE2ft 
«ftftfrV^ JBJM6ft#E. coli BL2 1 (DE 
3) /pLysS, pENGFT 1 0 2 (IFO 14 
903, FERM BP-2529) ^Kfe^ 
#E. coli MM2 9 4 (DE3) /pLysS, 
pENGFT10 345 0i/g/mlO7>t!^y>t 
1 5u g/m 1 Oi7D^A7xnn-;^S'&LBiSitS 
tl%Uh>. 0. 5%igX+X, 0. 5%miti- 
HJ^iO lU7hJ^^2U7bJ^7773T3 
0^, 8WFWJ»fc5«F«Ufc. #&n&**tt*2 0U 

50 y h;KZ>£H»#tt C 1 . 6 8 X U >K-7jc^^ h y ^ 



( 7 ) 

11 

A, 0, 3Xy>tt-**#y9A* 0. \%muT> 
0. 0 S&tftfb^HJtfA, 0. 0 5%M 
V^*->^A> 0. 0 2%mffi>%L 0. 0 0 0 2 5 %©ft 
ft* 1ft* 0. 0 0 0 5 %i£^7S>> 1. 5%^F 

1 0 Omg/l^O-fy^PbT^-iS-D^^f^^h 
tf^^vH (IPTG) £SamU 5&fc#*fctttt, 

lt, »3 4 0 goii#«#, -sotcatreftSb 

fee 

[0 0 13] ##{?34 (*HffflONT-3©4» 
JgWESMtE. col i MM 2 9 4 (DE 3) /pL 
ysS, pENGFTl 0 3 $5 0/ig /m J C07 > tf 
~>y 1 5 jtz g/m 1 ^D5A7i-3-Mtb 
LBi&ift [1 %^:»>, 0. 5%#«x^, 0. 5 
JSiftflrf-HJSA) 1 U y hMt0 2 h**7 5 

^ntso^ i6. smmmtvmmLtco »&tat 

2 0Vy hJKDL BigKl to. 02 %mi&&u 20 
5 0 nm/m 1 (07>tfi>U >R<^ 1 5 m g/m 1 <D$ 

^gftt^SffibT, Sot, 7»#m»»«#*«Ufc. 
;i£>ig«1&£: 3 6 0 y y MKD^BWW* C l • 6 8% 
U>R— **^HJ^A> 0. 3 56 U *** U 9 
A, 0. IfctfrfbT^-C'A* 0. 0 5^tftthU 
<j;A> 0. 0 5%Stl7^y^A, 0. 0 2X*»?S 
SO, 0. 0 0 0 2 5 *8Stt£lft, 0. 00 0 5%&^ 
^7^>, 1, 5%yh*^lH, 1. 5%#lfSy'tt) * 
tt&A,*!5 0 0 U y h^fflWtt^tl/T, 3 OtT? 30 
»««#*«S:HJtebfc. «m*©»fl&&«»5 0 0£ty 
^hfeMo^t> 100mg/l^V?D 
^-fi-Df*»5^hK5/^K (IPTG) ftff 

[0 0 14] »M1 (NT-3<2gttfb) 

WHOmMEDTA (pH7. 0) 2 4 Om 1 £3j0?t 
TBJBU&a, ^TT"V^77-<t-4 5 0 (^7> 40 

(lOOOOrpm, 1 B#BB) £frofco ft^tlfc^l/ 
*/ h^:^CD^^2tE]fi : oTft#tfco &V>T, 5 0 
mM h y XiSK/ 4 Mg^ifi/ 5 mM^f* h 

(DTT) (pH8. 0) ^16 0mlMTW^t 

U^^>m/SUmm (pH3. O) £120mliD*. 



4#M¥9 - 2 6 2 0 9 3 

£<0»#ttK: 1 0 0mMWB6«tt*7 6 0 
m 1 JiO*.T#iKU Hi;< 1 0 OmMWT¥iftlfe 
t77T7^G-2 5*5A (11. 3cm<*>X5 
0) fc»*U R*S**UfcJtttNT-3*«16 4 
6ml*#fc. 21<0«**4 , CT?2BIB#«Lfta, 5 
0mM'J>i««/l2. 5%y3t (pH6 ( 8) 
£iP*.T8. 5 lit, 5M*KftthUW*i«i 
y >*SrfflV^TpH6. OfcBlU Stf4 , Cr2BPfl 
UMlLSttftfefrofc. »««2 0 OmMflM**** 
o*M»cfe*J;3K:an*., MfcflHtft; 

[0 0 15]*»SW2 (NT-3^ttfi) 
*!WlTgttfttH7l/fc***l 0 0mMU>lI 
«tt/0. 1516 3- C (3 -3-;i/F^ K^Dt!;P) 

^^;py> : e^^-] -i»yDA>7M*-h (ch 

APS) (pH6. 0) T¥«fbUfcSP-ir^7D- 
X FastFlowA^A (2. 5cm<J>X12c 

0 0ml©10 0mMy>glfI/0. UCHAP 
S/2 0 OmMtttflrf-hy^A (pH6. 0)T?#5A 
ftife#U *UT10 0mMU>lM/0. 1*C 
HAPS/4 0 0mMSftth'J!>A (pH6. 0) T 

esource 15RPC*7^ (2cmd>X30c 
m> 77i^y7 /W*t^«:> fcflft*Ufc«* 16 
%T± h^h'J^/0. l%TFA-36%7tfzh 
y;i//0. 1 KTFA©«ft^ET#ffiU ^©^U^ 
«2Rl«tt:«ll/, »2 8mgfi!)NT-3©efi»**# 
fc. 

JO 0 1 6] *»0J3 (NT- 3 ©«raftS) 

a) sDS7Ry7d7y;w7$ py^««*ft (SDS- 
page) zm^rcttffi 

5£W0J2T#Sft&NT-- 3^10 OmM DTT^JjP 

Samplebuffer [La e mm 1 i , 
*-f 9"*— (Nature) , 2 2 7 , 6 8 0 (1 9 7 
0) ] IIISLlOOt'ClOTWl'fct, 4M}gg 

\zt$z>jz5\zmm%m?L-cmmh, o. usdsm 
«4m g«4tn2. sx*y7^y;w75 

T> h:7*;U— (Coomass ie brillian 
t blue) H«)»a** 

B»6n, <B2> . 

b) *58tt#£n^Ky5:7-f-- (HPLC) 

5/zg©NT-3^0. 1 SSTFAT^flSl/ftAs a 
hipak ODP-50 (4. 6 mm I D X 1 5 Om 
mL) #5Afc*>tt0-8 0#B (B = 7ir h ~ h »J Jl' 
/0. 1%TFA) 0>«ffi*3ET 3 5 0. 5ml/ 
#©8K8T»ttiUfc. 2 3 5 nmT0R#ftfttt«b 
fc. 0 3O@fflttHJ:»9 tf-# 1 (NT-3 ^7 



13 

-)&tftf-£2 (NT - 3 [3 — Ptf7 

> m^57h'J- (Eur. 

J. Biochem. ) 225, 995-1003 (1 
9 9 4)] tWatfctBSni\ f»ttft»K«J|t— 

c) 7 5/MLiS#*r 



( 8 ) &M¥9 -2 6 2 0 9 3 

14 

7Sy$fflJE&£7$y$##rff i^yf^> ->^fA 
6 3 0 0 E) £/BV>T&$£Lfc. ■¥•©»*. NjfcHfc* 
^^iWflDSftfcNT- 3©c DNACMEW 

e»ft5tbfc7£/^mfi)ct-aLfc mi) . 

[0 0 17] 
Ml] 





SI & jKt 




A 8 X 


10.9 


i i 

X X 


T hr s) 




Q 


Se r 1} 


± J. * & 


1 9 


G lx 


11 9 

XI. j6 


l 1 




& . u 


2 


\x x y 




8 


Ala 


4. 7 


5 


Cys 1 ' 




6 


Val 


8. 7 


9 


Me t 


0. 8 


0 


He 


6* 6 


7 


Leu 


4. 9 


5 


Tyr 


4. 6 


5 


Phe 


0. 9 


1 


His 


4. 0 


4 


Ly b 


10.0 


10 


Arg 


9. 8 


10 


Trp 1 ' 




4 



(6N *B*1% 7 = ^A- 1 lO'C, 2 4 

i) owuntawufcflc 



48hr, *q*#*t*>¥*air> 



[0 0 18] d) N**7£>>ME?8##r 

W^y^rAX ^x;i-4 7 7 A) £fl§l>T 



EM#> LfcN T - 3 £>N**S!7 S >> KIB^J £-R 
bfc (* 2) . 

[0 0 1 9] 

[*2] 



( 9 ) 4#K¥9 - 2 6 2 0 9 3 

15 16 



BM No. 


1 1 1 .A- 1- JL- 

PTH l, -r * yg? 

(paw!) 




1 


Met (856) 




2 


Ty r(453) 


Tyr 


3 


Ala(609) 


Ala 


4 


Glu<261) 


Glu 


5 


His (47) 


His 


6 


Ly s(271) 


L y s 


7 


Se r(88) 


Ser 


8 


Hi s(30) 


His 


9 


Arg<34> 


Arg 


1 0 


Gly(253) 


Gly 


1 1 


Glu(130) 


Glu 


1 2 


Tyr(180) 


Tyr 


1 3 


S e r(58) 


Ser 


14 


Val088) 


Val 


• 15 


N. D. 


Cys 


1 6 


As p(55) 


Asp 


17 


Ser(35) 


Ser 


18 


Glu(53) 


Glu 


19 


Ser(25) 


Ser 


2 0 


Leu(123) 


Leu 



1 nmo 1 e#V*r##rfcff ^fc. 
N.D. sMfcdi 



[0 0 2 0] e) C**75y«»*r 

A6 3 0 0 E) *JBUTft£Lfc. #Stt&NT- 3tt 
c D N A 0&£E*l«i 6 b fc C 7 5 7 Rft £ Hft 
L& (S3) o 

[0 0 2 1] 

1*3] 

NT- 3 (%) 

Thr 1 5* 9 

fttt t K? i/v£«ift 000r. 3. 5hr). 

is mtitm^^n^tz. 

[0 0 2 2] *ffi#J4 (NT-3cD4feffittcoaiJ^) 
-7HJWfiWN£3 7. 5t:T^|gT8-l 0 BMft 
»bTK*4*frt>fcJttie^6ft«#li» (Do r s a 

] root gang] ion, £ITD R G) 

DRG^O. 125%hU7y>-Phosph 

ate buffered sal i en (PBS) S 

;^^38feS!MEMiS«» 5 0m g/m 3 *tV^fy> 



##»«MacDJ5PL*»ttb&. #tt»»J6**i> (8 0 0 
rpm, 5#) 2 O^Jftjfijfii}*-^;^ 

?/=3*3EMEM»a/AAF- 1 2«Jft (S-g-tkl : 
1) - 1 mMIM h^»7^bV yF (AraC, vi^ 
V*L USA) -5 0/zg/ml^t^y>^S 
0 0 0 OM/m 1 ^fe^^aCBMl, 0. 

7$->Ta-Mfe2 4«7>"M:*lLfe« CCD 
»iftlCNT-3©»1SS0. 5-2 0 /z 1 ftl*.. 3 7 
40 <C> 5*CO,#ftTT2BIH*«U £#»jftfttlr 
a-T45t, *^aj®**^NT-3<hil^C0DRGC04 

W2Tf»6nftNT-3*» Ott#^^3>hn- 
;P^bTCHOffl^fi*C7)NT- 3 (EP 0 4 9 9 9 3 

[0 0 2 3] 

50 [»9§©J»*] *«WTtt«e?I**«ViTS* 



( 10 ) ^m^9~2 6 2 0 9 3 

17 18 

«t<ettfcT*, ±E©±5S:f^fflftWr*NT-3* I2?'J£>g$ : 120 

[0 0 2 4] h#D$?- : KIRK 

mm 

Met Tyr Ala Glu His Lys Ser His Arg Gly Clu Tyr Ser Val Cys Asp 

15 10 15 

Ser Glu Ser Leu Trp Val Thr Asp Lys Ser Ser Ala lie Asp lie Arg 

20 25 30 

Gly His Gin Val Thr Val Leu Gly Glu lie Lys Thr Gly Asn Ser Pro 

35 40 45 

Val Lys Gin Tyr Phe Tyr Glu Thr Arg Cys Lys Glu Ala Arg Pro Val 

50 55 60 

Lys Asn Gly Cys Arg Gly lie Asp Asp Lys His Trp Asn Ser Gin Cys 
65 70 75 80 

Lys Thr Ser Gin Thr Tyr Val Arg Ala Leu Thr Ser Glu Asn Asn Lys 

85 90 95 

Leu Val Gly Trp Arg Trp He Arg He Asp Thr Ser Cys Val Cys Ala 

100 105 110 

Leu Ser Arg Lys He Gly Arg Thr 
115 " 120, 

[0 0 2 5] m&m^ : 2 mom. : 

S2^I^)fi^:35 h#n$?- : ttfctt 

TATGTACGCG GAGCATAAGA GTCACCGAGG GGAGT 3J. 
[0 0 2 6] E7U#4| : 3 «<DR : 

E#f<B*3 : 33 KtHd^- : fiMgtt 

sm<om : mm 30 mmomm : ^jsdna 

mm 

ACTCCCCTCG GTGACTCTTA TGCTCCGCGT ACA 31 
[0 0 2 7] IB3*J#^ : 4 : -#«[ 

E^JOfi£ : 15 h#D5>- : fltffrR 

e#i 

GATCCCTGGC ATGCA 15. 
[mmoffi&feitlW) [S3] NT-3 0HPLC^tfr^^-h^^*To 

[HI] NT-3(D«iSSt (NsfelBfcMe t IB4] NT - 3 <DD R G»I&£^fc£Wgtt0iW£ 

ID) . 40 jg^Sr^To 
[H2] NT-3C0'SDS-PAGEC03^^:S:^-r o 



( 11 ) 




HPLC£#f 




m2) 



14] 



SDS-PAGE 



25 




20 



2 15' 

IS 

a 10 







































j 



































Negative 
control 



0.001 0.01 0.1 



1 10 100 1000 10000 
NT-3 (ng/m!) 



K. L 



Lane2 : NT-5 



( 12 ) 



- 2 6 2 0 9 3 



[»tUB3 ¥&8^8£2 2B 

MjE»**B*] S2 

[*liE;*«J 

im2] NT— — PAGE <D1£M 

MIE*f*3RB*J SI 2" 
[H2] 

SDS-P AGE 

Steffi^: 'J^T; K 



Lane 




L a n • 1 

L a n e 2 : NT-3 



// A61K 38/22 

C07K 14/48 
(C12N 1/21 



mauE* if awi** f i 

AAA 9282-4B C12N 15/00 

AEE A61K 37/24 



ZNA 
AAA 
AEE 



( 13 ) 

CI2R 1:19 ) 
(CI2P 21/02 
C12R 1:19 ) 



<&m¥9 - 2 6 2 0 9 3 



